PKC alpha-dependent regulation of the IGF1 receptor in adult and embryonic rat cardiomyocytes.
In both, the adult rat ventricular cardiomyocytes and the embryonic rat heart cell line, H9c2, acute exposure to IGF1 resulted in activation of the IGF1 receptor's internal tyrosine kinase, and this was completely blocked by the PKC alpha inhibitor, Gö6976. In addition, RNA interference using siRNA mediated gene silencing of PKC alpha-inhibited IGF1 receptor activity and blocked PKC alpha expression in H9c2 cells. Biochemical experiments demonstrate that PKC alpha is associated with the IGFlR (beta subunit) only after acute IGF1 exposure, and this may suggest that there is a direct interaction and possibly a PKC alpha phosphorylation site within the internal IGF1 receptor domain. The downstream effects of blocking PKC alpha activity by exposure to Gö6976 include inhibition of IGF1-stimuated PI3 kinase activity and reduced IGF1-stimulated c-fos expression in the adult cardiomyocytes. Previously, the laboratory has reported that IGF1 activates PKC alpha in adult rat cardiomyocytes, and that PKC alpha activity is required for IGF1-dependent Erk/Erk2 activity and protein synthesis. Here, it is shown that IGF1-dependent protein synthesis is completely blocked by PD98059, indicating that the Raf-Mek-Erk cascade is required for IGF1's anabolic activity. Pretreatment with LY294002, a specific inhibitor of PI3 kinase, blocked IGF1-stimulated Erk1/Erk2 activity; therefore, PI3 kinase may also be required for IGF1-dependent protein synthesis. In H9c2 cells, coincubation with PMA lead to an increase in the rate of the IGF1 receptor activation, and this may further implicate a role for PKC in regulating the IGF1R. In conclusion, PKC alpha plays an essential role in the IGF1-signaling cascade, including the regulation of key signaling proteins involved in cell signaling and gene expression, and this may primarily be due to PKC alpha directly regulating the IGF1R.